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Methods.
Two test arrangements were used to provide soot volume fractions on order of l pm for the v "_gus fuels: .,_ low press m__ brur_oer h_r2_vingh_c3h wmm_ _s_d wl_rts_udy 3hO_y-_¢.
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.,-_.. ......
1,_ties
were foun(1 oy laser vczu_m_,,,,_, _,. .:__onssg.
,,omnli . and analysis using t=m, S_--""7"-';-_. _ m_nns) bY de._nvotute.a _¢rmop_uvm.
_r-n.g_ .. _ ..... .,.,4 thcrmocoumcs tsoot--,,,, .-_----. and .tempcratme.s were forum oy ramauou _,,_,_,multiline ¢missioa measuretmnts (soot-containing regions), and gas sp_¢s conc,¢ntrauons were found by sampling and gas chromatography.
Flam_ Structure.
Typical soot and flame properties along the axis arc Ulustrated in Fig. 1 for the propane/ak flame at atmosph_'ic pressure. Many features of the present flames arc similar to the earlier results for acetylene/air flames [2]: significant levels of soot formation Coas_ on increasing values of soot volume fractions) only art observed where tempermums exceed 1250K; significant soot formation ends when hydrocarbon concentrationsbecome small,at a fuel-equivalence ratioof roughly 1.7;thesoot formation region involves significant concentrationsof 02, C02 and H20, so that soot formation and oxidation proceed at the same time; and competition between soot nucleation and growth cause primary soot particles to reach their maximum diameter well before the end of the soot growth region. On the other hand, them arc some interesting diffca'ences between the results for acetylene [2] and present results for other fuels: the soot formation region involves significant concentrations of ethylene and methane in addition to acetylene; and soot growth persists outsida the acetylene-containing region so that soot growth re.actions in addition to acetylene, must be present.
+_[_..I_. Soot..g_..w_. rateswere found along the axisof the testflames similaxto [2]. As before, soot growth rates ¢xhibned small activation energies; therefore, they were con_lated in terms of the concentrations of potential soot-forming hydrocarbon species.
Initial results along these lines are illustrated in Fig. 2 for all the flames, where soot growth is plotted as a function of acetylene concentration.
Results for the acetylene/air diffusion flames [2], as well as for premixed flames [3] [4] [5] [6] [7] [8] , also are shown on the plot.
All these results represent gross soot growth rates, uncorrected either for effects of simultaneous soot oxidation or for growth by the direct reaction of hydrocarbons other than acetylene.
results ,llustrated in Fig. 2 tion re ion due to the presence of hydrocarbo, n spc. cies !16, 17]. Proceeding in this the soot f.orma ....
-g ----,-,-,_,-,.,--,-_ted omwth rate wire meman¢ alone, however, present results manner it is pOSSlOl¢ ID OL)zxeuz_ u_ w,,w _-_ wiLl be Limited to growth by ethylene alone because ethylene provides a more plausible soot growth mechanism.
The resulting correlation between soot growth and ethylene concentrations is illustrated in Fig.. 3. Due to current uncertainties about soot oxidation, estimates, result_ " " " " excess of 60% of the growth rate have been excludexl. I nc resmts oo au, ,,.-,,, ..... ., .v with fuel type and temperature.
Assumin.g first-order, grqw._., in e_ylene concentration yields a very the plot.
Nevertheless, the collision efficiency of 1.8%; this con-clauon zs luusu-a_ u, plausible ethylene mechanism is only provisional at this stage because uncertainties of the order with respect to ethylene arc rather large.
• Soot Nucleation. Xi--mole fraction of species i, z=streamwise distance.
